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(57) Abstract: 

FIELD: medical equipment, applicable in stomatology at treatment of caries and 
dental prosthetics. SUBSTANCE: the method consists in action of laser pulse on the 
tooth tissue, acoustic pulse arising at interaction of radiation with the tissue is 
detected, and the type of the tissue to be treated is determined according to the 
pulse peak amplitude. The device uses a pulsed laser and means for delivery of 
radiation from the laser to the tooth arranged in succession from the laser to the 
tooth arranged in succession in the optimal axis; the input of the means of 
radiation delivery is optically integrated with the laser output, has an acoustic 
pickup and an electric pulse peak amplitude meter, whose input is electrically 
coupled to the acoustic pickup output, and the output is electrically coupled to the 
display unit input; the acoustic pickup is installed in such a manner that the 
direction of its maximum sensitivity makes up angle a with the direction of the optical 
axis at the output of the radiation delivery means, this angle satisfies 
condition: lx « < d < 8e <\ EFFECT: reduced danger of laser injury to patient. 6 cl, 5 dwgr 
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(57) Abstract: 

M3o6peTeHHe othocmtoi k MennuMHCKOM TexHHKe m MoxceT 6bitb Hcnonb30BaHO b 
CTOMaTonoPHH npn neMeHMH Kapneca h npoTe3HpoBaHMH 3y6oB. Ochobhi>im HenpcTaTKOM 
H3BecTHt>ix cnoco6oB o6pa6oTKM TBepnbix TKaHen 3y6a na3epHbiM M3JiyMeHMeM h 
ycTpoiicTB, peajiw3yion;HX 3th cnoco6bi, HBjiHeTCH BbicoKan onacHOCTb HaHeceHHH 
jia3epHow TpaBMbi naujieHTy. Uejibio H3o6peTeHHH *iBjiHeToi cHMJKciine onacHocTM 
HaHeceHHH naujieHTy jra3epHOH TpaBMbi 3a cueT o6ecne*ieHM>i bo3mo?khocth onpeneneHHH 
Twna o6pa6aTbiBaeMOM TKaHH. yKa3aHHa*i ucjib npcTMraercH TeM, uto b cnoco6e 
o6pa6oTKH TBepjjbix TKanen 3y6a na3epHbiM H3nyMeHHeM, BKjnonajomeM B03AeHCTBHe Ha 
TKanw 3y6a na3epnoro HMnyjibca, perHCTpwpyioT aKycTH^ecKHii HMnyjibc, B03HMKaiou;HH 
npn B3awMOfleMCTBHH H3nyueHHH c TKanbio, no nwKOBOH aMiuiHTyne KOToporo 
onpenennioT TMn o6pa6aTbiBaeMow tkehm. yKa3aHHa*i oejib TaK^ce npcTHraeTCH TeM, 
mto ycTpoiicTBO n/i5i o6pa6oTKH TBepnbix TKaHen 3y6a na3epHbiM H3jiyweHMeM, 
cocT05iu;ee H3 nocjie,noBaTejibHO pacnonoxceHHbix mjojib onTwuecKOM och HMirynbCHoro 
na3epa h cpencTBa nocTaBKH pi 3jiy mchhh ot jia3epa k 3y6y, Bxofl KOToporo oiith viecKM 
conpn^KeH c BbixonoM jia3epa. cojjepatMT aicycTimecKHM npweMHMK m H3MepHTejib 
niiKOBoiTi aMnniiTynbi aneRTpnuecKHx HMnynbcoB, bxor KOToporo sjieKTpH^ecKH 
conpnmeH c Bbixo^oM aKycTH^ecKoro npneMHHKa, a Bbixon, sneKTpM^iecKH conpHHteH co 
bxo/jom ycTpoMCTBa MHAHKai;HH, npnueM aKycTHiiecKHM npneMHHK ycTaHOBJieH TaKHM 
o6pa30M, mto nanpaBneHHe ero MaKCHManbHow MVBCTBHTenbHocTH cocTaanneT c 
HanpaaneHHeM onTH^ecKOM och Ha Bbixo^e cpe^CTBa flocTaBKH HanytieHHH ot Jia3epa k 
3y6y yron a , ynpB ji eTBopn iohjhh ycnoBHio: 1JL ° < d < 86 ° . 2 c. H 4 3.n.4>-jibi, 5 kji. 
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Description [OnwcaHHe M3o6peTeHHH): 

M306peTeHMe OTHOCHTCH K MeflHtUIHCKOH TeXHHKe M MOJKeT 6bITb HCn0JIb30BaH0 B 

cTOMa.To/i ophh npw neMeHHM Kapneca m npoTe3HpoBaHHM 3y6oB. 

M3BecTeH cnoco6 ynaneHHH HaManbHbix Kapno3Hbix noBpexcfleHHM h/hjim KaMHeii 3y6a 
(naTeHT USA 4521194, A 61 C 5/00, npnopHTeT 22.12.83 r.), BKJiioMaiomMM o6pa6oTKy 
TBep^bix TKaHeii 3y6a HMirynbCHbiM na3epHbiM HanyneHHeM. Ochobhbim HejjocTaTKOM 
jjaHHoro cnoco6a hb/ihctch BbicoKan onacHocTb HaHeceHMH jia3epHOM TpaBMbi npw 
o6pa6oTKe TBepnbix TKaHeii 3y6a. 

Hawfojiee 6jih3khm no TexHwqecKoii cynniocTH h npwHHTbiM 3a npoTOTnn hbjihctch 
cnoco6 jieHeHHH HeocjioatHeHHoro Kapneca (a. c. CCCP N 1593669, A 61 C 5/00. npnopnTCT 
14.11.85 r. ony6ji. 23.09.90 r. BM N 35), BKJiKHiaioiiniH o6pa6oTKy TBepnbix TKaHeii 3y6a 
na3epHbiM HsnyneHHeM c ahmhom BonHbi 2,94 mkm, n/iHTenbHocTbio HMnyjibCOB 100-500 

MKC, MOmHOCTbK) 0,5-1,0 J^JK/HMn, njIOTHOCTblO MOIUHOCTH 2* 10 4 ± 3 # 10 Bt/cM 2 , 
HaCTOTOM 1 VlX* 3KCn03Hin*eii 3-30 C. OCHOBHbIM HeflOCTaTKOM npOTOTHna HBJIHCTCH 

onacHocTb HaHeceHMH jia3epHOM TpaBMbi npw o6pa6oTKe TKaHeii 3y6a, CBH3aHHan c 
OTcyTCTBweM b npoTOTHne npoi;e,nypbi onpefle/ieHHH Twna o6pa6aTbiBaeMOM TKaHH. 

M3BecTH0 ycrpoMCTBO hjih o6pa6oTKH TBepnbix TKaHeii 3y6a Jia3epHbiM H3Jiy*ieHHeM 
(naTeHT WO 89/08432, A 61 C 5/00, npwopnTeT 10.03.89 r.), BKJiiotiaiomee 
nocnenoBaTenbHO pacnonoxteHHbie Bnpnb onTH^ecKOH och MMnyjibCHbiH na3ep w cpejjcrBo 

flOCTaBKH H3J13TxieHHH K 3y6y B BMfle OnTMHeCKOrO BOHOKHa. OCHOBHbIM HejJOCTaTKOM 

naHHoro ycTpoiiCTBa HBnneTCH BbicoKan onacHocrb HaHeceHMH na3epHOM TpaBMbi npH 
o6pa6oTKe TBepnbix TKaHeii 3y6a. 

HaM6onee 6jim3kmm no TexHMMecKon cymHocTH m npHHHTbiM 3a npcrroTHn HBnneTCH 
ycTpoHCTBO juih o6pa6oTKM TBepnbix TKaHeii 3y6a na3epHbiM H3nyMeHMeM (naTeHT WO 
90/01907, A 61 C 5/00, npnopnTeT 25.08.89 r.), conepatamee nocjienoBaTehbHO 
pacnono^enHbie B^ojrib onTHMecKOH och HMnyjibCHbiii na3ep m cpencTBO npcTaBKH 
M3JiyMeHMH k 3y6y, BKJiioHaiomee 0Tpe30K onTHMecKoro BonoKHa, bxo# KOToporo 
onTMHecKM conpHHcen c Bbixo,npM Jia3epa, m HaKOHenHHK, bxojj KOToporo onTHMecKH 
conpH?KeH c BbixonpM onTHMecKoro BonoKua, a Bbixo^ HBJiHercH BbixonpM ycrpoHCTBa. 
OcHOBHbiM iienpcrraTKOM npoTOTMna hbjihctch onacHocrb HaHeceHMH na3epHoii TpaBMbi 
npn o6pa6oTKe TKaHeii 3y6a, CBH3aHiiaH c OTcyTCTBMeM b npoTOTMne CMcreMbi 
onpeneneiiHH TMna o6pa6aTbiBaeMOM TKaHH. 

3ananeii, na peuieHwe KOTopon HanpanneHo 3aHBjiHeMoe M3o6peTenMe, hdjihctch 
cnHKeHMc onacHOCTM HaHeceHMH nauHeiny na3epHoii TpaBMbi 3a CMeT o6ecneMeHMH 
bo3mo?khoctm onpenexienHH TMna o6pa6aTbiBaeMOH TKaHH. 

VKa3aHHan 3anawa npcTHraercH TeMt xito b cnoco6e o6pa6oTKH TBepnbix TKaHeii 3y6a 
na3epHbiM H3JiyqeHHeM. BmnoMaiomeM B03^eHCTBHe Ha TKaHH 3y6a jia3epHoro HMnynbca, 
perMcrpHpyiOT aKycTMMecKHM MMnynbc, B03HMKaionniH npn B3aM MoneiiCTBM m m 3ny mch mh 
c TKaHbio, no nMKOBoii aMiuiHTyne KOToporo onpenennioT T nn o6pa6aTbiBaeMoii TKaHH. 
flna noBbimeHMH npcTOBepHOCTH onpen,ejieHHH TMna o6pa6aTbiBaeMoii TKaHM yKa3aHHbiii 
aKycTMMecKHM HMnynbc perncrpMpyioT b jn*ana30He 3ByKOBbix uacTOT 85-95 Kru;. C tom 
tkc qenbio onHOBpeMeHHo c perHCTpainseii aKycrnMecKoro HMnyjibca H3MepHK)T 
BpeMCHHyio 3a^ep3KKy Me^K^ny na3epHbiM h aKycTH^ecKHM WMnynbcaMH, no Ben m mi He 

KOTOpofl yTOMHHIOT Tim 06pa6aTbIBaCM0H TKaHH. 

VKa3aHHan 3a^aMa TaK^ce ^ocTnraeTCH TeM, uto ycrpoMCTBO j\nn o6pa6oTKM TBepnbix 
TKaHefi 3y6a na3epHbiM nanyMeHHeM, cocTOHmee H3 nocneflOBaTenbHo pacnonoxceHHbix 
B^onb onTMMecKOH och HMnynbCHoro na3epa h cpe^crBa flocraBKH H3nyxieHMH ot na3epa 
k 3y6y, bxo^ KOToporo onTMMecKH conpn^ceH c BbixonpM na3epa, co^epjKHT aKycrniiecKMH 
npneMHiiK h H3MepMTenb nnKOBOH aMnnHiynbi aneKTpHHecKHx MMnynbcoB, bxo^ 

KOTOpOTO 3JieKTpMMeCKH COnpHJKeH CO BXO^OM yCrpOHCTBa HHAHKan.HH, npHMeM 

aKycTHMecKHfi npneMHHK ycTaHosneH TaKHM o6pa30M, mto nanpaBneHHe ero 
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MaKCHMaJIbHOM MyBCTBMTeJlbHOCTH COCTaBH^eT C HanpaBJieHHeM OIITHMeCKOH OCM Ha 

Bbixoj(e cpe^CTBa /jocTaBKM M3nyMeHMH ot Jia3epa k 3y6y yron a » yAOBneTBopnioiiB^H 
ycjiOBHio: 1JL ° < d < 8B ° JJjin noBbiuieHMH npcTOBepHOCTH onpeneneHHji Twna 

o6pa6aTbiBaeMOii TKaHH bxo^ H3MepMTenn nHKOBOH aMnxiHTyn>i aneKTpiiiiecKHx 
MMnynbcoB ajieKTpHMecKM conpn^KeH c bbixojjom aKycTH*iecKoro npweMHHKa Mepe3 6jtok 
cneKTparibHoro npeo6pa30BaHMH m <|>nnbTpaijMH c nonocoii nponycKaHHH 85-95 kVu,. C toh 
tkc uejibio ycrpoHCTBo jjonojiHMTenbHo cojjepjKMT <J>OToperHCTpaTop h 6jiok M3MepeHHH 
BpcM6HHZbix HHTepBajiOB, npwHeM Bxofl 4>OToperHCTpaTopa onTH^ecKH conpflHteH c 
BbixonoM na3epa, a Bbixo^ 3JieKTpH*iecKM conpnmen c ohhhm H3 bxo^ob 6jiOKa n3McpCH hh 
BpeMeHHbix MHTepBanoB, BTopow bxo^ KOToporo 3JieKTpimecKH conpHJKeH c BbixonoM 
aKycTHtiecKoro npneMHWKa, a Bbixofl sneKTpwtiecKH conpHaseH co bxojjom y ctpohctb a 

MH^MKaiB^H. 

Ha <J>Mi\ 1 flaHbi: (a) aKycTimecKHM MMiryjibc, B03HHKaiomnH npn Jia3epHOM pa3pymeHHH 
^eHTMHa, (6) aKycTM^ecKHM MMnynbc, B03HHKajoiiB*M npM na3epHOM pa3pyuieHMM 3MariH, 
(b) cneKTpanbHaH 3aBMCMM0CTb othouichhh aKycTMMecKwx HMnynbcoB, B03HHKaioD4MM 
npw na3epHOM pa3pymeHHM ^eHTHHa h sMajin. Ha $nr.2 cxeMaTimecKH noKa3aHbi 
BpeMeHHbie nMarpaMMbi: (a) mhtchchbhocth jia3epHoro HMnynbca, (6) iuiothoctw SHeprwH 
jia3epHoro H3jryweHHH, na^ajomero Ha o6pa6aTbiBaeMyio noBepxHocrb, a TaKxte 
aKycTHHecKMX MMnynbcoB, B03HHKaK>mHX npn pa3pyuieHHM n;eHTHHa (b) h 3Mann (r). Ha 
<j)wr.3 noKa3aHa cxeMa ycTpowcTBa no n.4 <j)opMynbi M3o6peTCHiiH j\na peajiM3au;HH 
cnoco6a no n.l 4>opMynbi. Ha (Jwr.4 noKa3aHa cxeMa ycTpoiiCTBa no n. 5 <j)opMynbi 
H3o6peTeHMH d;jih peajiM3ain*H cnoco6a no n.2 <|>opMyjibi. Ha <J>mi\ 5 noKa3aHa cxeMa 
ycTpoiiCTBa no n.6 <J>opMyjibi H3o6peTeHMH hjih peanH3au;HH cnoco6a no n.3 <J>opMynbi. 

KaK H3BecTHo, k TBepnbiM TKaHHM 3y6a othochtch 3Manb h neHTHH. noporn 
pa3pyuieHHH sthx TKaHen jia3epnbiM H3JiyMeHHeM pa3jiMMaioTCH b HecKOJibKO pa3, 
npMMCM nopor pa3pymeHHH ^eHTMHa HH^Ke, MeM nopor pa3pyiueHHH 3Mann. ripM 
o6pa6oTKe TBepnbix TKaHew 3y6a jia3epHbiM Manj^ieHMeM Ha o6pa6aTbiBaeMOH 

nOBepXHOCTM B03HMKaCT 3p03H0HHbIH <|>aKeJl, MTO JjeJiaeT HeB03MOJKHbIM BH3yanbHbIH 

KOHTponb coctohhhh o6nynaeMOH nOBepXHOCTM TKaHH n onpe^eneHwe ee THna. flpyrHMM 
cnoBaMM, Bpau He b coctohhhm onpejjenHTb B03D^e wcTByer H3ny*ieHHe Ha 3Manb hjih 
fleHTHH HenocpencTBeHHo b npoi^ecce o6pa6oTKH. npw stom npou;eBypa jia3epHOH 
o6pa6oTKH TBepnbix TKaHew 3y6a conpnxceHa c onacHOCTbio HaHeceHHH na3epHOH TpaBMbi 
^eHTHHa HjiH nyjibnbi b tom c/iyMae, ecxin wMnyjibCHoe M3JTyMeHHe c sHeprneM, 
npeBbimaromen nopor pa3pyiueHHH 3ManH, nona,n;aeT Ha ^eHTHH. OcHOBHbiM 4>aKTopoM 
piiCKa HEnneTCH KOHTy3HH TKaHefi HMnyjibcoM OT^aMH, B03HHKaionn^M npn 
3iiaHHTejibHOM npeBbinieHHH 3HeprnH H3jiyMeHnn, na^aiomero Ha o6pa6aTbiBaeMyio 
TKaHb, Ha^ 3Ha*jeHHeM nopora pa3pymeHHH. IlpoBe^eHHbie aBTopaMH 
3KcnepHMeiiTanbHbie nccjie^oBaHMH pe^KHMOB o6pa6oTKM TBep^nbix TKaHeii 3y6a 
(G.B.Altshuler, A.V.Belikov, A.V.Erofeev 'The damaga of hard tooth tissues with 
laser pulses of different duration". Proceeding 4th International Conference on 
Laser Application in Life Science, 1992, p. 114) no3BOJiHjiH BbiHBHTb npneMjieMbiM c 
tomkh 3peHHH 6e3onacHOCTM npoi;enypbi jia3epHoii o6pa6oTKH 3y6a ^Hana30H 3HaMeHMM 
nnoTHocTH 3HeprnH M3nyqeHM5i. flnn 3Mann B^onycTHMbiM hejihctch ^ecHTHKpaTHoe 
npeBbimeHne nn othocth 3HeprHii na3epHoro H3Jiy^eHHH Ha^ noporoM pa3pyuieHHH. JJjih 
AeHTHHa 6e3onacHbiM ^wana30H npHMepHO B^Boe yjKe (T.e. ^onycTHMO nHnib 
n h th k paTHoe npeBbiineHMe iuiothocth 3HeprHH Ha^ noporoM), mto ofrbncHHeTCH 
Henocpen^cTBeHHOH 6nM30CTbio n;eHTHHa k nynbne. 

ftnn yMeHbiueHHH on acHocrn HaHeceHHH TpaBMbi naHjieHTy npn o6pa6oTKe TBepnbix 
TKaHefi 3y6a na3epHbiM H3jry^eHHeM aBropbi npe^naraiOT H^eHTH$Hu;HpoBaTb THn 
o6pa6aTbiBaeMow TKaHH (sManb, ^chtmh) no xapaKTe phctmk aM aKycTH^ecKHX 
MMnynbcoB. ABTopaMii 3KcnepHMeHTanbH0 noKa3aHO, mto nHKOBan (MaKCHManbHan) 
aMnniiTy^a aKycTpmecKoro HMnynbca, BOSHMKaiomero npn pa3p)TiieHHH ^eHTHHa 
(^wr.la), cymecTBeHHo (b HecKonbKO pa3) otji nuaeTCH ot nHKOBow aMnjiHTynbi 
aKycTii^ecKoro HMnynbca, B03HHKaK>u;ero npn pa3pyuieHHH SMa/iH (4>Hr.l6). TaKHM 
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o6pa30M, BBe/jeHHe b cnoco6 o6pa6oTKH TKaHeii 3y6a onepain^H perwcrpai;MM 
aKycTMMecKoro HMnynbca, B03HHKax>mero npn B3aMM0^eMCTBHH HsnyneHHH c TKaHbio, no 
nwKOBOM aMiuiHTy^e Koroporo momcho onpeAenHTB Tnn o6pa6aTBmaeMOH TKaHH, p^cr 
B03M0JKH0CTfe CHHKaTb b cnywae Heo6xoflHMOCTH 3HepPHK> H3nyMeHHH t He npnycKasi 
HancceHiiH na3epHofi TpaBMBi naiu*eHTy. 

ABTopaMH 3KcnepHMeHTajifcHO noKa3aHO Tanxce, mto Han6ojiee cymecrBeHHoe paanHMwe 
nwKOBbix aMUJiMTyA aKycTH^ecKHx HMnynbcoB, B03HHKaiounix npn pa3pynieHHH 3Mann m 
neHTMHa, Ha6mo^aeTC5i b nonoce 3ByKOBBix ^acTor 85-95 kTu,. Ha <}>Hr.lB H3o6pameH 
rpa^HK OTHomeHUR aMimHTyA cneKTpoB aKycTM^ecKnx HMnynbcoB, reHepHpyeMBix b 

^eHTMHe H 3M2U1H. 143 pHCyHKa BH^HO, MTO 3HaMCHHe OTHOHieHHH MaKCHMaTIbHO HMeHHO B 

nonoce 3ByKOBBix MacTOT 85-95 kI^, tskhm o6pa30M, cnexTpanbHan ceneKqHH 
aKycTMHecKMX HMnynbcoB ^aer bo3mo5Khoctb noBbicwTB flocTOBepHOCTb onpe^eneHHH 
Twna o6pa6aTBiBaeMoii TKaHH. 

npw B03^eMCTBHH Ha TKaHH 3y6a HMnyjibCHoro na3epHoro H3ny*ieHHH, sHeprnn Koropopo 
npeBbiuiaeT Heo6xoAHMoe riih hx pa3pyineHHH 3HaMeHHe, b o6meM cnywae Ha6nioflaeTCH 
BpeMeHHan 3a^ep«Ka Me>K^y HaManoM bo3Achctbhh na3epnoro HMnynbca h noHsneHHeM 
aKycTHMecKoro HMnynbca, CBHAeTenbCTByiomero o Hanane pa3pymeHHH TKaHH. 
BejiHHHHa 3TOM 3a,qep^KH onpe^enneTCH TpeMH 4>aKTopaMH: paccTOHHHeM or HcroHHHKa 
3ByKa, KOTopBiM HBjiHeTCH o6nyMaeMa>i noBepxHOCTB TKaHH, no aKycTHMecKoro 
npneMHHKa, perHCTpnpyiomero aKycrrmecKHH HMnynbc, hhtchchbhoctbio na3epHoro 
H3JiyMeHHH Ha noBepxHocTH o6pa6aTbiBaeMOH TKaHH h BennuHHOH nopora ee pa3pynieHHH 
(T.e. TnnoM o6pa6aTbiBaeMoii TKaHH). Ha <jmr.2 npencTaujieHbi noncHHionnie BpeMeHHbie 
^narpaMMbi hhtchcmbhocth na3epHoro HMnynbca (a), mioTHocTH 3HeprHH na3epHoro 
M3ny^eHMH f naAaiomero Ha o6pa6aTbiBaeMyio noBepxHocrb (6), aKycTHMecKHx HMnynbcoB, 
B03HHKaionnix npn pa3pynieHHH j^eHTHHa (b) h 3Mann (r). Ha <|>Hr.26 nyHKTHpoM 
noKa3am>i ypoBHH anoTHocrn sHeprnn, cooTBeTCTByiomHe noporaM pa3pymeHHH 3Manw h 
^eHTMHa. 143 $nr.2B,r bhaho, uto aKycTHnecKHii HMnynbc, B03HHKaionjHH npn 
pa3pyuieHHH ^eHTHHa, HMeer MeHbujyio 3a^ep»cKy x A "oTHocHTenbHo Havana na3epHoro 
HMny/ibca, qeM aKycTHMecKHw HMnynbc, B03HHKajonpiM npn pa3pyuieHHH 3Mann ( t ) 
TaKHM o6pa30M t H3MepeHHe BpeMeiiHbix 3a^ep«eK aKycTM^ecKnx HMnynbcoB 
npeAOCTaenHer B03Mo>KHOCTb y tom h eH hh Tnna o6pa6aTbiBaeMOH TKaHH. 

no cBeneHHHM aBropoB, coBOKynnocTb H3no?KeHHbix b $opMyne H3o6pereHHH npH3HaKOB 
nunnerc*! hoboh, a caMo TexiiHMecKoe pemeHHe ynoBneTBopHeT KpHTepnio 
"H3o6peraTenbCKHH ypoBeHb". 

3a>iBneHHbiH cnoco6 no n.l 4>opMynbi H3o6peTeHHH MO^ceT 6biTB peanH30BaH, HanpHMep, c 
noMOiubio ycrpoHCTBa, cxeMa KOToporo npeACTaBjieHa Ha <J>hi\3. Ha $Hrype noKa3aHbi 
na3ep 1, cpe^cTBO ^ocTaBKH na3epHoro H3nyMeHHH ot na3epa k 3y6y 2, bxoh, KOToporo 
onTHMecKH conpn^eH c bbixo^om na3epa, BKjnoMaion;ee onTHMecKoe bohokho 3 h 
HaKOHeMHHK 4 ? a KycTM Mec k h h npneMHHK 5, ycraHOBneHHBiH TaKHM o6pa30M, mto 
nanpaeneHHe ero MaKCHManBHoii MyBCTBHTejiBHocTH cocraBjiHer c HaitpasneHHeM 
onTimecKOH och Ha BBixone cpen^CTBa ^ocTaBKH H3nyMeHHH ot Jia3epa k 3y6y 
yron a y^OB/i eT bo pn k> u\i\ \\ ycnoBHio A1 ° < d < 86 ° , h 3MepHTen b nnKOBoii aMiuiHTynBi 
aneKTpHnecKHX HMnynbcoB 6, bxojj Ko-roporo aneKTpnuecKH conpn^ceH c BbixonoM 
aKycTHMecKoro npneMUHKa, a Bbixofl aneKTpHMecKH conpnxceH co bxo^om ycTpoHCTBa 
HH^HKauHH 7. 3aMBjiHeMbiH cnoco6 no n.2 4)opMynbi H3o6peTeH hh mojkct 6biTb 
peajiM30Ban, HanpHMep, c noMombio ycrpoiicTBa, cxeMa KOToporo npeflCTanneHa Ha $hi\4. 
Ha 4>nrype noKa3aHBi na3ep 1, cpeACTBo ^ocTaBKH jia3epHoro H3nyneHHH ot na3epa k 
3y6y 2, bxoa KOToporo onTMMecKH conpn»:eH c bbixo^om na3epa, BKjiioMawmee onTHMecKoe 

B0J1OKHO 3 H HaKOHeUHHK 4, aKyCTHHeCKHH npHeMHHK 5, yCTaHOBJieHHBIH TaKHM 06pa30M. 

mto HanpanneHne ero MaKCHMaxibHoii nyBCTBHTenbHocTH cocrraBnHeT c HanpaeneHHeM 
onTimecKOH och Ha BbixoAe cpe^CTBa AOCTaBKH H3nyweHHH ot na3epa k 3y6y yron a . 
yAoaneTBopniomHfi ycnoBHio: 1JL « < tf < 8g o H 3Me P HTenb hhkoboh MiimwvywA 

3/ieKTpHMecKiix HMnynbcoB 6, bxoa KOToporo sneKTpHMecKH conpn^eH c bbixoaom 
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aKycTMMecKoro npMeMHHKa Mepe3 6hok cneKTpanbHoro npeo6pa30BaHHH h ^HJibTpau^iH 8 
c no/iocoM nponycKaHHH 85-95 kVu, a Bbixofl aneKTpHHecKH conpnraeH co BxonpM 
ycrpoMCTBa HHnHKan,HH 7. 3a_HBjiJjeMt>iH cnoco6 no n.3 ^opisyribi H3o6peTeHMH mojkct 
6bitb peann30BaH, HanpnMep c noMoiqbio ycrpoMCTBa, cxeMa Koroporo npencTaBneHa Ha 
4>mi\5. Ha <}>Hrype noKa3aHbi na3ep 1, cpencTBO nocTaBKH na3epHoro nanyweHHH ot 
na3epa k 3y6y 2, bxo/j KOToporo oiromecKM conpnaceH c BbixonpM jia3epa, BKjiKmaiomjee 
onTHMecKoe bojiokho 3 m HaKOHenHHK 4, aKycTHiiecKMH npneMHMK 5, ycraHOBneHHbiH 
TaKMM o6pa30M, wto HanpaBjieHMe ero MaKCHManbHOH MyBCTBHTenbHOCTM cocTaBnneT c 
HanpaBJieHneM onTM^ecKOH och Ha Bbixo;je cpencTBa npcraBKH H3jiyweHMH ot jia3epa k 
3y6y yron a ynpBjieTBopHioHjHM ycnoBHio: ±1 ° < rf < 8g ° H3MepHTcnb nnKOBon 

aMiuiHTynbi sneKTpHHecKwx HMnyjibcoB 6, bxod^ Koroporo an eKTpn *iecKH conpnxceH c 
bbixohom aKycTMwecKoro npneMHMKa, a bbixoh, &neKTpM*iecKH conpnxceH co bxohom 
y cTpo mctb a MHSHKaimw 7, a TaK»e 6jiok M3MepeHMH BpeMeHHbix HHTepBanoB 9 h 
4>0ToperMCTpaTop 10, npn^eM Bxon, <}>OToperMCTpaTopa onTH^ecKW conpHxteH c BbixonpM 
na3epa. a Bbixon, aneKTpHwecKM conpn^KeH c ohhmm H3 BxonpB 6noKa m 3m e pe h hh 

BpeMeHHblX HHTepBanOB, BTOpOH BXOfl KOTOpOIX) SJieKTpHMeCKH COnpHXCeH C BblXOBOM 

aKycTnuecKoro npneMHMKa, a Bbixon, aneKTpnwecKM conpn^KeH co BxonpM ycTpoMcrea 

MHflHKainflH. 

npMMep KOHKpeTHOM peanH3aB?iM cnocoSa. nepen, HawanoM o6pa6oTKH TBepnbix TKaHew 
3y6a na3epHbiM M3ny weH neM npoBonHT Kann6poBKy H3MepHTenbHoro TpaKTa 
y CTpo mctb a . JJjih 3Toro ycTaHaBji HBajoT ypoBeHb 3HeprnM reHepau^MH na3epa 1, 
npeBbiuiaiou^HM 3HaMeHne, cooTBeTCTByiomee nopory pa3pynieHHH 3Manw. riocjie 3Toro 
H3JiyMeHHe, reHepnpyeMoe MMnyjibCHbiM na3epoM, Mepe3 cpencTBO nocTaBKH 2, 
BKmowaiomee oiitm wecKoe bohokho 3 m HaKOHe^HMK 4, HanpaanHioT Ha o6pa6aTbiBaeMyio 
noBepxHOcrb KanH6poBOHHoro o6pa3u;a n,eHTHHa. QnHOBpeMeHHo c stmm 
4>OToperncTpaTopoM 10 perHcrpHpyioT na3epHbiM MMnyjibc h b 6jioKe M3MepeHHH 
BpeMeHHbix HHTepBanoB 9 <J)HKCHpyioT momcht BpeMeHM, cooTBercTByioii^MM ero Hawany. 
ripn pa3pymeHHM ^eHTHHa B03HMKaer aKycTHMecKHM HMnyjibc. 3tot aKy cth *iecK h m 
MMnyjibC perHCTpnpyiOT pacnonomeHHbiM b6jih3h o6nyMaeMOM 30Hbi aKycTH^ecKHM 
npneMHHKOM 5. M3MepHTeneM nnKOBOM aMnjiHTynbi 6 H3MepHK>T nMKOByio aMimMTyny 
aKycTMMecKoro nMnyjibca h 4 >mkcm PY k > t momcht BpeMeHM, cooTBercrByioiuiiM Hawany 
aKycTwwecKoro MMnynbca. B 6noKe M3MepeHHH BpeMeHHbix HHTepBanoB onpe^enniOT 
3a#ep?KKy naqana aKycTMMecKoro HMny/ibca oTHocHTejibHo Hawana na3epHoro HMnyjibca. 
B 6noKe cneKTpanbiioro npeo6pa30BaHHH h <J)HJibTpau^HM 8 npoM3BOHHT cneKTpanbHoe 
npeo6pa30BaHMe (HanpnMep, Oypbe-npeo6pa30BaHHe) aKycTM^ecKoro HMnyjibca m 
H3Mep5i iot nwKOByio aMruiHTyny cneKTpa aKycTHHecKoro HMnynbca b nonoce MacTOT ot 85 
no 95 Kru,. 3naMeHHH nwKOBoii aMnjiHTynbi, 3a^ep»CKH h iimkobom cneKTpanbHOM (b 
yKa3aHHOM ^nana30He) aMnjiHTy^bi aKycTH^ecKoro HMnynbca, B03HHKaiomero npn 
pa3pymeHHH ^eHTHHa, ^HKCwpyioT b ycTpowcTBe n hb^h k ain<f m 7 b KaMecrBe 3TanoHHbix 
Ann flenTHHa. riocne 3Toro H3JiyweHHe, reHepnpyeMoe HMnynbCHbiM Jia3epoM, wepe3 
cpencTBo n^ocTaBKH HanpaBJiHiOT Ha o6pa6aTbiBaeMyio noBepxHOCTb KanH6poBoxiHoro 
o6pa3U,a 3ManM. O^HOBpeMeHHo c 3thm perwcrpHpyioT na3epHbiH HMnyjibc h ^HKcnpyiOT 
momcht BpeMeHM, cooTBeTCTBy iouum m ero Hanany. ripn pa3pymeHMM 3Mann B03HMKaer 
aKycTMMecKMH HMnyjibc. 3tot a KycTM wee khh HMnyjibc perHcrpHpyiOT pacnonoHceHHbiM 
b6jih3h o6nyMaeMOM 30Hbi aKycTH^ecKHM n pneMHM kom. M3MepHK)T nMKOByio aMnjiMTyny 
aKycTHMecKoro HKmynbca m fyuKcwpyiOT momcht BpeMeHM, cooTBeTCTByioiUMM Hawany 
aKycTHuecKoro HMnynbca. OnpeAennioT 3a^ep»tKy Havana aicycTHMecKoro HMnyjibca 
OTHocHTejibHo Havana jia3epHoro HMnyjibca. npoM3Bon,HT cneKTpanbHoe npeo6pa30BaHne 
(HanpnMep, <Dypbe-npeo6pa30BaHHe) aKycTM^ecKoro HMnyjibca m H3MepHK>T nMKOByio 
aMnnHTyny cneKTpa aKycTHnecKoro HMnyjibca b nonoce wacror ot 85 ^o 95 kPb;. 
3HaMeHHH nHKOBOM aMnnHTyn;bi, 3a^ep»cKH m nnKOBon cneKTpanbHOM (b yKa3aHHOM 
HHana30He) aMnjiMTy^bi aKycTHMecKoro HMnynbca, B03HHKaK>n;ero npn pa3pynieHHH 
3ManM, ^"KCMpyiOT b KaMecTBe 3TanoHHbix ^nn 3MajiH. Flocne Toro KaK nonyMeHbi 
oTanoHiibie 3HaweHHH miKOBbix aMnjiMTy^, 3a^ep^eK h nHKOBbix cneKTpanbHbix 
aunnHTyfl a KycTH Mec k mx MMnynbcoB, B03HHKaioD4Hx npn pa3pynieHMM 3Mann m ^eHTHHa, 
HMnynbCHoe na3epHoe M3nyneHMe HanpaanHioT Ha o6pa6aTbiBaeMyio noBepxHOCTb 
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TBepnpn TKaHH 3y6a. PerHcrpHpyioT aKycTMMecKHM MMny/ibc, B03HHKajoiiniM npn 
pa3pyuieHMH TBepnpn TKaHH 3y6a na3epra»iM H3JiyMeHMeM. M3MepHK)T nuKOByio 
aMTi/iMTy^y /jaHHoro aKycTHMecKoro HMnynbca m CpaBHHBaiOT ee c 3Tajn oh hbi mm 
3HaMeHiiHMH nMKOBbix aMruiHTyn, jjjih 3MajiM h neHTHHa. B tom cnywae, ecjiw 
M3MepeHHan nHKOBan aMiinHTyna axy cth MecKoro HMnynbca A y/joBjieTBopHer ycnoBHio: 
A<(A 9 +A fl )/2, rjje A 3 , A fl 3TanoHHbie 3HaneHH* nwKOBoii aMnjiHTynbi aKycTH^ecKHX 
MMnynbcoB, B03HHKaioiinix npn na3epHOM pa3pynieHMH 3MajiH m n,eHTHna cooTBercTBeHHo, 
to o6pa6aTbiBaeMyio TBepnyio TKaHb 3y6a onpenennioT KaK 3Manb, b npoTHBHOM cnynae 

KaK DeHTHH. 

J\im noBbinieHHH npcroBepHocTH onpeneneHHH TMna o6pa6aTbiBaeMOH TKaHH npoH3BonHT 
cneKTpanbHoe npeo6pa30BaHHe aKycnmecKoro HMnynbca h H3Mep*noT nnKOBoe 
(MaKCHManbHoe) 3HaweHHe aMmiHTy^bi cneKTpa aKycTH^ecKoro HMnynbca b nojioce 
MacTOT ot 85 no 95 ylTi\. CpaBHHBaiOT ee c 3TanoHHbiMM 3Ha^eHM5iMH nuKOBbix aMiuiHTyn. 
cneKTpa j\j\h 3Mann h neHTHHa. B tom cnynae, ecnn H3MepeHHan nnKOBax aMnJiHTyna 
cneKTpa aKycTHijecKoro HMnynbca b nonoce Macror ot 85 no 95 Kru; S ynoBjierBopHer 
ycnoBMio: S<(S 3 +S A /2, rne S 9 , S fl -STanoHHbie 3HaueHHH nnKOBoii aMmiHTyn^i cneKTpa 
aKycTHMecKMX HMnyjibcoB, B03HHKajoiinix npn na3epHOM pa3pynieHHH 3ManH h ^e htm Ha 
cooTBeTCTBCHHo, to o6pa6aTbiBaeMyx> TBepnyio TKaHb 3y6a onpenenniOT KaK 3Manb, b 
npoTHBHOM cnynae - KaK hchtmh. 

J\nn yTOUHeHHH Tnna o6pa6aTbiBaeMOH TKaHH 3y6a c noMombio 4>OToperHCTpaTopa 
perncTpHpyioT na3epHbiM HMnynbc h <j>HKCHpyK>T momcht ero Havana, H3MepHK>T 
3a,nepx£Ky MejKny HaqanoM jia3epHoro HMnynbca m na^anoM aKycrHMecKoro MMnyjibca, 
B03HMKaiomero npM pa3pyiueHHM TKaHH. CpaBHHBaiOT ee c 9TajiOHHbiMM 3Ha*jeHHHMM 
3aflep3KeK SMann m ^eHTHHa. B tom cnywae, ecnn H3MepeHHaH 3anep3KKa aKycTHHecKoro 
MMnyjibca OTHOCMTejibHO Jia3epHoro MMnyjibca x ynpanerBopHeT ycnoBHio: t > (x 9 + x ^)/ 2 

rn;e T;) , Tfl 3TanoHHbie 3Ha^eHMH 3a,nep>KeK aKycTHMecKHx HMnynbcoB, B03HHKaK>nn*x npn 
na3epH0M pa3pyuieHHH 3Majin m ^eHTHHa cooTBercTBeHHo, to o6pa6aTbiBaeMyio TBepnyio 
TKaHb 3y6a onpenennioT KaK 3Manb, b npoTHBHOM cny^ae KaK hchthh. Be3onacHocTb 
npouenypbi o6pa6oTKH TBepnbix TKaHew 3y6a na3epHbiM H3ny MeH HeM o6ecneuMBaerc5i 
B03M0>KH0CTbK> ynpaBineHHn oneprweH reHepanjiH na3epa b cootbctctb m h c HH<j>opMaiMeH 
o Tnne o6pa6aTbiBaeMOH TKaHH. 

flHH nonyMeHH^i HH^opMai^HH o Time o6pa6aTbiBaeMOH TKaHH HeoSxo^MMo 
perHcrpMpoBaTb aKycTHHecKHe HMnynbCbi, B03HHKaK>mHe npn pa3pymeHHH TKaHH 
jia3epHbiM HMnyjibcoM. npn o6pa6oTKe TKaHH, o/maKo, B03H h k aioT aKycTHMecKHe 
HMnynbCbi, He CBH3aHHbie nenocpencTBeHiio c pa3pymeHHeM TKaHH. Mx npnpo^a coctoht 
b cnejryioiueM. 

Uoj\ ^encTBHeM na3epHoro HMnynbca o6pa6aTbiBaeMbie TBepn^ie TKaHH 3y6a 
pa3orpeBaioTCH ^o BbicoKHx TeMnepaTyp. ripoHcxo^HT mx MacrHMHoe pa3p)mieHHe h 
HcnapeiiHe. Pa3orpeTbie ra3bi no^ bhcokmm ^aBJieHHeM BbiHOCHT HaBCTpeMy na3epH0My 
H3nyMeHHio ^acrnqbi TKaHH. 3th MacTHqbi pacnpocTpaH5HOTCH b B03nyxe co 
cBepx3ByKOBOH CKopocTbio, b pe3ynbTaTe Mero B03HHKaeT y^apHan aKycTH^ecKaH BonHa. 
AMnnHTy^a y^apHoii Bonnbi onpe^enHeTCH CKopocTbio m pa3MepoM MacrHU, He 3aBHCHT 
ot Tuna o6pa6aTbiBaeMOH TKaHH h npeBbimaer bo MHoro pa3 (npHMepHo b 10 pa3) 
aMnnHTyny nane3Horo aKycTHMecKoro HMnynbca, r^enan ero perHcrpanjno npaKTHMecKH 
HeB03M03KHoii. O^HaKO y^apHa5i BonHa HMeer ocoochhocth no cpaBHeHHK) c aKycTimecKOH 
BonHoil, B03HHKaiou;eH npn pa3p3nueHHH TKaHH. Y^apHan BonHa HBnHercH HanpaB/ieHHOH 
h pacnpocTpaHHeTCM b y3KOM TenecHOM yrne b HanpaBjieHHH, npoTHBononomHOM 
HanpaBJieHHio pacnpocrpaHeHH^i na3epHoro MsnyMeHHH (T.e. no onTH^ecKoii och). 
rione3Ha5i aKycTH^ecKaH BOJiHa 6nH3Ka k c^epHMecKoii. ABTopaMH 3Kcnepn MeHTan bH o 
ycTaHoaneHa nonynmpnHa j^narpaMMbi HanpaBJieHHocTH y^apHoii aKycTHMecKOH BO/iHbi 
no ypoBHio 10 MaKCHManbHOH aMruiHTyflbi. J\nsi innpoKoro Kpyra HMnynbCHbix na3epoB 
npn pa3nnuHbix napaMerpax pcjkhmob na3epHoro B03neMCTBH5i na 3Manb h ^chthh 
3HaMeHne nonyniHpHHbi AwarpaMMbi HanpaBJieHHocTH y^apHOH BonHbi no ^aHHOMy 
ypoBino ne npeBbimaer 11°. BepxHHH rpaHHua npneMneMoro nnana30Ha yrnoB 
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OTKjioHeHMH HanpaBJieHHH MaKCMMajibHOM MyBCTBMTenbHOCTM aKycTMMecKoro npneMHHKa 
ot onTHMecKoii och 86° onpenenHeTCH rpaHHixen aKycTHwecKOH t€hh. TaKHM o6pa30M, 
npennaraeMan b HacroHmeM H3o6peTeHHH KOHcrpyKi;iiH ycrpoHCTBa, conepatainero 
aKycTHMecKHH npneMHHK, ycraHORneHHbiH TaKHM o6pa30M, mto HanpaBneHHe ero 
MaKCMManbHOM MyBCTBHTejibHOCTM cocTaBnner c HanpaBJieHHeM oiith mcckom och Ha 
Bbixone cpencTBa npcraBKH H3ny*ieHHH ot na3epa k 3y6y yron a> ynpBJieTBopH iohjhh 
ycnoBHio: ia ° < d K ee ° 9 HannercH Heo6xonnMbiM ycnoBHeM npcTHXceHHH peniaeMoii 

3anamfi. HnarpaMMa HanpaBJieHHocTH aKycrnuecKoro npneMHH Ka Ha ycnoBHO 
noxa3aHa iutphxobkoh. 

no n. 4 <|>opMyjibi H3o6peTeHHH ycTpoiicTBO conepHCHT (cm. <J>Hr.3) HMnyjibCHbiH na3ep 1, 
Bbixofl KOToporo onTHuecKH conp^xceH co cpencTBOM npcTaBKH M3ny^eHHH ot na3epa k 
3y6y 2, conepHcanjHM nocne^OBaTenbHo pacnono^ceHHbie 0Tpe30K onTHuecKoro BonoKHa 3 

H HaKOHCMHHK 4. AKyCTHMeCKHH IIpHCMHHK 5 yCTaHOBJlCH TaKHM 06pa30M, MTO 

HanpasneHHe ero MaKCHManbHOH MyBCTBHTenbHOCTH cocTaBjiHeT c HanpaBJieHHeM 
onTMMecKOH och Ha Bbixone cpencTBa nrcTaBKH H3jiyneHHH ot Jia3epa k 3y6y yron, 
ynpBneTBopHionjHH 3aHBmieMOMy cooTHonieHHio, a Bbixofl npneMHHKa nepe3 nHKOBbin 

^ereKTOp 6 aneKTpHUeCKH COnpHJKCH C yCTpOHCTBOM HHHHKain4H 7. 

Flo n.5 4>opMynbi H3o6pereHH5i ycTpoiicTBO npnojiHHTenbHo conepacHT (cm. 4>nr.4) 6jiok 
cneKTpanbHoro npeo6pa30BaHnn h <}>HnbTpain4H 8 c nojiocon nponycKaHira 85-95 Kru;, 

yCTaHOBJieHHblH TaKHM 06pa30M, MTO ero BXOfl, 3JJ eKTpH MeCKH COnpHXCeH C BblXOHOM 

aKycTH^iecKoro npneMHHKa 5, a Bbixon, 3neKTpH*iecKH conpnxcen co bxohom nHKOBoro 
neTeKTopa 6. 

no n.6 4>opMyjTbi H3o6peTeHHH ycTpoiicTBO ^onojiHHTenbHO conepraHT (cm. (j>Hr.5) 6hok 
H3MepeHHH BpeMeHHbix HHTepBanoB 9 h <J)OToperHCTpaTop 10, npnueM bxojj 
4>OToperHCTpaTopa onTHMecKH conpnxceH c BbixonpM na3epa 1, a Bbixon, 3jieKTpH^ecKH 
conpH^ceH c o^hhm H3 bxohob 6noKa H3MepeHHH BpeMeHHbix HHTepBanoB, BTopow bxo^ 
KOToporo 3jieKTpnuecKH conpflmeH c BbixonpM axycTHnecKoro npneMHHKa 5, a Bbixon, 
sneKTpHMecKH conpn^KeH co bxohom ycTponcTBa hhh, hk ann h 7. 

npHMep KOHKpeTHOH peajiH3auHH 3aHan5ieMoro ycTponcTBa coctoht b cnenyioineM. 

B KaMecTBe hctohh h Ka HanyMeHHH BbiGpaH HMnyjibCHbiH na3ep 1 Ha MCIT:Cr,Er. 
CpencTBo npcTaBKH H3JiyiieHHn ot na3epa k 3y6y 2 BbinonHeHO b Bnne onTH^ecKH 
conpn^KenHbix OTpe3Ka can4)HpoBoro BonoKHa 3 n HaKOHe^rnHKa 4, conepHtamero 
4)0KycnpyioiiiyK) cncreMy c 4>0KycHbiM paccTOHHHeM 25 mm, npn^eM onTHnecKHH bxojj 
cpencTBa ^ocTaBKH H3JiyMeHHH onTH^iecKH conpnraeH c BbixonpM jia3epa. Ha paccTO^iHHH 
45 mm ot 3aHHero ^OKyca pacnonoJKeHHOH b HaKOHeHHHKe <J)OKycHpyiomeH CHcreMbi 
pacnono^KeH mhkpo<J>oh 5 MapKH B&K4138, ycTaHOBjieHHbiH TaKHM o6pa30M, mto 
HanpaBJieHHe ero MaKCHManbHOH MyBCTBHTenbHOCTH cocTaenneT c HanpaBJieHHeM 
onTHMecKon och Ha Bbixojje cpe^CTBa ^ocraBKH H3ny MeH h>i ot Jia3epa k 3y6y yron 28°. 
Bbixon, MHKpo^oHa aneKTpHwecKH conpn?KeH Mepe3 H3MepHTejib nHKOBOH aMnnHTy/^bi 
3neKTpwMecKHx HMnynbcoB (nHKOBbin ^eTeKTop) 6 c HHDHKaTopoM 7, b Ka^ecrBe 
KOToporo Bbi6paH uh^poboh bo ji bTMeTp . JJonojiHHTejibHo ycTpoiicTBO coflep^cHT 6jiok 
cneKTpanbHoro npeo6pa30BaHHH h ^nnbTpau,HH sneKTpHHecKHx HMnynbcoB 8, 
ncnojib3yiomHH 6bicTpoe npeo6pa30BaHne Oypbe n peanH30BaHHbiH Ha 6a3e npoi^eccopa 
INTEL 386, ycraHOBneHHbiH TaKHM o6pa30M, mto ero bxo^ aneKTpnMecKH conpn^ceH c 
BbixonpM aKycTHuecKoro npneMHHKa 5, a Bbixon, aneKTpHMecKH conpH^ceH co bxohom 
nHKOBoro ^ereKTopa 6. TaK^ce ycrponcTBo ^onojiHHTenbHO co^epntHT ^oToperncTpaTop 
10 Ha 6a3e ^otoAmoA^ OJ^34 t onTH^ecKH conpn»ceHHbiH c Bbixo^oM na3epa 1 h 
sneKTpiiwecKH conpHxceHHbiH c oj^hhm H3 bxo/^ob H3MepHTejin BpeMeHHbix HHTepBanoB 9 
iia 6a3e q.H^poBoro oci^Hjinorpa^a C9-16. Btopoh bxo^ H3MepHTenn BpeMeHHbix 
HHTepBanoB aneKTpHMecKH conpn^KCH c Bbixo^OM aKycTHMecKoro npneMHHKa 5. Ha 
Bbixo^e H3MepHTenn BpeMeHHbix HHTepBanoB 3ai4ep»Ka Memny HaManoM na3epHoro 
HMnynbca, perncTpHpyeMoro ^oToperHcrpaTopoM, h HananoM aKycTHMecKoro HMnyjibca, 
periicTpHp}^eMoro aKycTnuecKHM npneMHHKOM, npeo6pa3yercn b sneKTpnMecKHH cnrHan, 
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aMTUiHTyjja KOToporo nponopuwoHanbHa BenwuMHe BpeMeHHOM 3a#epxtKH. Bbixojj 
H3MepnTenfl opeMeHHbix h HTepBan ob ajieKTpHMecKM conpH^KCH c MH/jHKaTopoM 7. 

TaKHM o6pa30M, Ha ocHOBamin BbinieHanoxceHHoro 3 an bji h e Ma5i coBOKynHocn> npw3HaK0B 
b cnoco6e m ycTpoiicTBe ncoBonneT peuiMTH 3aflaMy, a mmchho chh3mti> onacHocrb 
HaHeceHHH TpaBMbi nauweHiy npn Jia3epHow o6pa6oTKe TBepjjbix TKaHefl 3y6a npw 
neMeHMM Kapneca h npoTe3MpoBaHHH. 
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Claims [OopMyjia H3o6pereHHH]: 

1. Cnoco6 o6pa6oTKM TBepnbix TKaHew 3y6a jia3epm>iM M3nyMeHMeM, BKjiK>naK>mHH 
B03jjeiicTBHe Ha TKaHM 3y6a jia3epHbiM MMnynbcoM, OTjiHMaioiin*HCH tcm, mto 
perncTpMpyioT aKycnitiecKHH MMnynbC, B03HHKaioiiniM npn B3aHMO^eMCTBMH H3ny*ieHHH 
c TKaHBio, no nMKOBOM aMiuiHTyne KOToporo onpenennioT THn o6pa6aTbiBaeMoii TKaHH. 

2. Cnoco6 no n.l, otji h m aiomM mch tcm, mto aKycTMwecKHH MMnynbc peracTpHpyioT b 
^Mana30He 3ByKOBbix ^acror 85 95 Kri;. 

3. Cnoco6 no n.l, oTHH^iaioiUHiiCH tcm, mto onHOBpeMeHHo c perncTpainieM aKycTMuecKoro 
HMnyjibca H3MepHK)T BpeMeHHyio 3a^ep?KKy Merany na3epra>iM h aKycnmecKHM 
MMiryjibcaMM, no BejiHHMHe KOTopoii ytomhhiot Tnn o6pa6aTbiBaeMoii TKaHH. 

4. YcTpoHCTBO p/iH o6pa6oTKH TBepnbix TKaneii 3y6a Jia3epHbiM H3jryneHMeM, cocroHmee 
M3 nocne^oBaTenbHO pacnojio>KeHHbix Bjjojib onTMnecKoii och HMny/ibCHoro na3epa h 
cpencTBa ^ocTaBKH H3nyMeHHH ot na3epa k 3y6y, Bxon, KOToporo onTH^ecKH conpnaceH c 
BbixonpM na3epa, oTjiw^aiomeecH tcm, mto ycTpowcTBo conep^KHT aKycnujecKHii 
npneMHHK h H3MepMTenb nHKOBOW aMnnHTynbi aneKTpHuecKHX HMnyribcoB, Bxon, 
KOToporo 3JieKTpH*iecKH conpn^KeH c BbixonpM aKycTHHecKoro npiieMHiiKa, a Bbixon, 

DJieKTpHHeCKH COnpj^KCH C BXOHOM yCTpOMCTBa HHAHKaUHH, npHUeM aKyCTHHeCKHH 

npncMHHK ycraHOBneH TaK, mto HanpanneHMe ero MaKCHMajibHOM HyBCTHBTCJibnocTH 
cocTaBjineT c HanpaBneHHeM onTMiiecKOH ocm Ha Bbixone cpencrBa ^ocTaBKH H3ny^eHHH 
ot na3epa k 3y6y yron a , ynoBJieTBopnioiiuiM ycnoBMio ° tf 88 ° 5. Yctpomctbo no 

n.4, otji h naiomeecH Tew, mto Bxon, H3MepHTenn nHKOBOH aMiuiMTynbi 3neKTpwHecKHx 
HMnynbcOB aneKTpimecKH conp5i»ceH c bbixohom aKycrimecKoro npneMHHKa nepe3 6jiok 
cneKTpanbHoro npeo6pa30BaHHH m (^HJibTpaiyiH c nanocow nponycKaHHH 85 95 kPu,. 

6. YcTpoHCTBO no n.4, oT/iMMaiomeecfl TeM, mto oho npnonHHTejibHO conep^KHT 
4)OToperncTpaTop h 6hok M3MepeHH*i BpeMeHHbix MHTepBanoB, npwneM bxojj 
4>OToperHCTpaTopa onTMuecKH conp^xceH c BbixonpM na3epa, a Bbixon, sneKTpMHCCKH 

COnpHJKeH C O^HHM M3 BXOnpB 6jIOKa H3MepeiIHH BpeMeHHblX HHTepBaJlOB, BTOpOM Bxon. 

KOToporo aneKTpHMecKH conpHHceH c BbixonpM aKycTHMecKoro npneMHHKa, a Bbixon. 
aneKTpwMecKM conpn^en c bxo^om ycTpowcTBa HHnuitaujiH. 
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